Ⅰ. Introduction
The muscular fatigue represents an inevitable phenomenon for daily activities (Vuillerme et al., 2002) . Muscle fatigue can be defined as a decreased force generating capacity and a transient loss of generated during a maximum voluntary effort (Gandevia, 2001; Allen et al., 2008) .
Muscle fatigue has been shown to impair postural balance (Gribble and Hertel, 2004) , and has altered the position sense at the ankle induced by the muscular fatigue . Consequently, it seems reasonable to decrease a postural stability after lower limbs muscular fatigue (Yaggie and Mcgregor, 2002) .
Balance can be defined as the ability to maintain the 68 | J Korean Soc Phys Med Vol. 12, No. 3 vertical projection of the center of mass (COM) on the support surface (Önell, 1999) . The ability to maintain the control of the projection of COM within the postural stability limits during quiet standing has usually been assessed by the use of balance training system or force plate. Increased the trace length, area, velocity of COM are usually interpreted as decreased postural stability or poor balance (Adlerton et al., 2003) .
The human calf muscle has been used to study the responses of muscle fatigue (Egana and Green, 2007) , and it is an important muscle to study in clinical conditions where its fatigability limits exercise tolerance (Green and Mehlsen, 1999) . The calf muscles are important both for stability during standing and for control and propulsion during walking (LaRoche et al., 2010) . The calf muscle fatigue could be changed the proprioception (Boucher et al., 2012; Kwon et al., 2013) and the calf muscle strength is important to prevent the falls in older peoples (Maritz and Silbernagel, 2016) .
One of interventions for balance training is to maintain a quit standing on a platform while providing visual control (eye open and close conditions) and instructing participants to minimize movement of the COG in quiet standing (Rougier, 2009; Yun and Yoo, 2016) . This type of intervention would be effective for reducing postural sway and improving balance control for individuals with muscle weakness (Zijlstra et al., 2010) . In addition, Vuillerme et al. (2002) Ⅱ. Methods
Subjects
Nineteen heathy adults (male: 19; age: 24.36±2.25 years; weight: 64.58±7.46 kg; height: 171.32±6.58 cm) with no history of injury or pathology to either lower extremity or visual acuity participated in this study (Vuillerme et al., 2006) . All of subjects were fully informed of the procedures and the purpose of this study. Written informed consent was obtained from all subjects prior to the experimental procedure as by the Helsinki declaration.
Apparatus
A balance trainer system (BT4, Hur-labs, Tampere, Finland) was used to measure the postural balance. BT4 can measure the sway length, sway area, sway velocity of COG displacements.
Task and procedure
In this study, repetitive single-legged heel rise test was used to induce fatigue of the calf muscle (Maritz and Silbernagel, 2016) . Subjects were asked to perform their dominant heel-lift from neutral foot position to a toestanding position repeatedly as many times as possible.
The hip and knee joints were kept fully extended during, repetitive single-legged heel rise test. The aim of this exercise was to induce a muscular fatigue in the ankle plantar-flexor of dominant leg (Adlerton et al., 2003) . performed immediately after a fatiguing procedure. To prevent the fall during performing tasks, the safety bars were installed on the left and right sides and the subjects were asked to catch the bars if they were going to fall down. The values were measured three times in each experiment, and the average value was used in analysis.
The experiment were first performed in eye open condition and following in eye close condition. 
Statistical analysis

Ⅲ. Results
In eye open condition, sway length, sway area, sway velocity of COG displacement were significantly increased after calf muscle fatigue feeling compared to those of before calf muscle fatigue feeling (p<.05) ( 
Ⅳ. Discussion
When muscles are in a fatigued condition, they become less efficient at providing joint stability. Studying about the effects of fatigue on postural control may be possible to examine potential risk factors of musculoskeletal injury related to impaired neuromuscular control (Gribble and Hertel, 2004) . Unilateral heel-rise exercise provides a greater load on the calf muscles and is more challenging on the balance (Maritz and Silbernagel, 2016) , but this exercise can easily provoke the calf muscle fatigue to disturb the postural balance. The finding of this study indicate that the calf muscle fatigue, as induced with the unilateral heel-rise test, considerably increased sway length, sway area, sway velocity of COG displacement. This could be caused by a decrease of balance coordination resulting from the calf muscle fatigue. Specially, an increase of sway velocity might be caused by faster reaction at ankle joint to maintain the center of gravity during calf muscle fatiguing state. This result was similar to that the postural balance is more closely linked to the velocity of the COG displacement than the amplitude of COG displacement (Adlerton et al., 2003) . Korean Soc Phys Med Vol. 12, No. 3 Previous studies found that fatigue to the plantar flexors and dorsiflexors of the ankle created significant increases in postural sway (Lundin et al., 1993; Yaggie and Mcgregor., 2002) , but Adlerton et al. (2003) found no relationship between fatigue to calf musculature and single-leg balance immediately after a continuous heelraising task. On the one hand, Corbeil et al. (2003) observed similar destabilizing effects of muscular fatigue with and without vision. Ledin et al. (2004) showed that vision was able to substantially limit, along the antero-posterior axis mainly, the increased postural sway induced by the calf muscles fatigue.
In our study, the fatigue of the calf muscle produced This study has several limitations that need to be considered when interpreting the results. This study could not be normalized because of a fairly small sample size.
It is therefore not possible to determine how much of the difference of measurement were exact. However, there were significant differences between before and after the calf muscle fatigue feeling in all the measured parameters, which can be considered of great importance for these subjects. This study also included only healthy younger adults, and future studies need to evaluate in various an age populations.
Ⅴ. Conclusion
This study suggested that calf muscle fatigue has affected on postural balance when standing one leg both eye open and close conditions and postural control was disturbed by muscle fatigue and visual feedback in single-legged standing.
